Plasma pseudocholinesterase has no known physiological role but is essential for the rapid degradation of succinyicholine, a muscle relaxant used in surgical procedures.
Depression of effective enzyme concentrations as a result of hepatocellular disease or exposure to anticholinesterase agents will increase the patient's sensitivity to succinyicholine and prolong postoperative apnea. Synthesis of this enzyme is controlled by an autosomal gene with multiple variant alleles; individuals phenotypically homozygotic for one of these variants will have either qualitatively "atypical" pseudocholinesterase with decreased activity or no enzyme at all, and will thus be more sensitive to succinylcholine.
The automated pH stat system described here detects atypical cholinesterase by measuring the degree of inhibition of butyrylcholine hydrolysis by dibucaine. The sensitivity and reproducibility of this technique equals that of standard spectrophotometric methods and its speed is comparable to that of the most rapid screening tests. A family pedigree is also presented, exemplifying a rare genotype in which two siblings are double heterozygotes for "atypical" and "silent" alleles. This report describes a method for determination of atypical pseudocholinesterase by using the pH stat procedure and presents a study of a family with both "atypical" and "silent" alleles.
Method
Cholinesterase determinations are performed in this laboratory by an automated pH stat system which is sensitive, rapid, and reproducible 
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For family members shown in Figure 2. and
The substitution of butyryleholine for acetyleholine in the pH stat method requires only minor changes in the method: 0.15 ml plasma is added to 4.6 ml normal saline in the reaction flask. The mixture, under nitrogen, is allowed to equilibrate to 37#{176}C with automatic stirring. Dibucaine hydrochloride solution (CIBA Pharmaceutical Co.) is added by pipet and the pH then adjusted to 7.5. When the dibucaine solution has been mixed thoroughly, 0.25 ml of a 0.10 mol/ liter solution of butyrylcholine iodide is added, and the mixture is titrated at a constant pH of 7.5.
The titration is allowed to proceed until at least 3 mm of the recording is linear. were not available for study, but it is understood that their pseudocholinesterase activity was slightly below normal limits. The mother of the probamd, who is also presumed to be a silent gene heterozygote, demonstrates pseudocholinesterase activity by the pH stat method that is just below the 95% confidence interval (individual II in Table 3 ). The brother of the proband, who had never been exposed to succinylcholine, was discovered also to be a double heterozygote during the initial family evaluation; both the children now carry appropriate medical identification.
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